The involvement of calcineurin in acetylcholine receptor redistribution in muscle.
In this study the intracellular signaling involved in acetylcholine receptor (AChR) redistribution in muscle was investigated. In cultured Xenopus embryonic muscle cells, both the dispersal of preexisting AChR clusters and the induction of new AChR clusters by growth factor-coated polystyrene beads were inhibited by two specific antagonists of the ser/thr phosphatase calcineurin (CaN), Cyclosporin A, (CsA) and FK-506, but not by KN-93 that blocks CaM kinases. Moreover, CaN inhibition decreased AChR clustering in Xenopus muscle cells by beads coated with antibodies that cross-link and activate the agrin receptor MuSK (muscle-specific kinase) and reduced the agrin-induced tyrosine phosphorylation of MuSK in cultured mouse (C2) myotubes. Last, the length and the number of AChR clusters generated by agrin in C2 myotubes were decreased by treatment with CsA, but not KN-93, and following the forced expression of a dominant negative CaN mutant in these cells, but not wild-type CaN or reporter green fluorescent protein. Collectively, our results support a role for CaN signaling in the redistribution of AChRs in muscle induced by synaptogenic signals.